
Electrical Conductivity in Highly Concentrated Nonaqueous Ionic
Mixtures Near the Critical Consolute Point

A. Oleinikova and M. Bonetti
Service de Physique de l´ Etat Condensé

CEA-Saclay, Orme des Merisiers
F-91191 Gif sur Yvette Cedex - France

The electrical conductivity Λ of highly concentrated nonaqueous ionic mixtures is measured in a wide
temperature range above the upper critical consolute point. The studied mixtures are solution of tetra-n-
butylammonium picrate or ethylammonium nitrate salts in organic solvents with a low dielectric constant.

The background conductivity can be described by the Vogel-Fulcher-Tammann equation. In the one phase
region the deviation of the conductivity from the regular behavior shows a critical anomaly [1] whose amplitude
is less than 3% for τ < 10-2, with τ = (T-Tc)/Tc, the reduced temperature and Tc the critical temperature. In this
temperature range, the anomaly of the conductivity shows a critical exponent close to θ = (1-α), in accord with
the short-range fluctuation theory for the conductivity [2]. The critical anomaly is found universal as it does not
depend on the viscosity, the dielectric constant and the free ion concentration of the mixtures.

The degree of association at the critical point is estimated from the conductivity and the viscosity measurements.
It varies from 0.22 for the critical mixture ethylammonium nitrate + n-octanol to 0.76 for the mixture tetra-n-
butylammonium picrate + dodecanol.
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